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(54) METAL FOR ORGANISM AND METHOD FOR SURFACE TREATMENT THEREFOR 

(57)Abstract: 

PURPOSE: To improve biocon^atibility, bone formability and cell inductivity of a metal for 
an organism embedded in tiie organism such as an artificial fang and an artificial bone and to 
make it possible to prepare easily it. 

CONSTITUTION: Calcium or phosphorus which is one of main ingredients of a bone, or both 
of them and in addition, ingredients prepd. by incorporating oxygen to these three ingredients 
are provided on the surface of metal substrates 21 and 23 as a surface treatment layer 22 with a 
thickness of at most lμm including atoms of the metal substrate to inprove con^atibility 
with bone cells. For performing this, a combination of (a) energizing electricity in a soln. contg. 
phosphoric acid ion, (b) surface treatment by means of an ion implantation method of calcium 
and phosphoms, and (c) immersion in a soln. contg. phosphate ion and calcium ion is 
performed to the metal substrate 21 or titanium alloy 23 itself or a material treated with at least 
one of the surface treatments (a)-(c) to obtain metals 1-14 for organism based on the total 14 
kinds of methods. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a living body characterized by preparing a surface treatment layer with a calcium and a thickness [ of Lyim ] of 1 
micron or less it is thin at least with either and an atom of a metal base, or a surface treatment layer with a calcium and a 
thickness [ of Lynn ] of 1 micron or less it is thin at least with an atom of either, oxygen, and a metal base in the metal base 
surface — public funds - a group. 

[Claim 2] a living body which makes this metal base an anode plate and is characterized by forming a surface treatment layer 
with a thickness of 1 micron or less which energizes in a solution containing phosphoric-acid ion, and becomes the metal base 
surface by Lynn and metal base atom after grinding the surface of a metal base ~ public funds - a surface treatment method of a 
group. 

[Claim 3] a living body characterized by calcium and thing of Lynn for which either, or these and oxygen are compoimded at 
least, and a surface treatment layer with a thickness of 1 micron or less was formed by methods, such as ion-implantation and the 
sputtering method, on the metaled surface in which a surface treatment layer was formed by metal base or said claim 2 ~ public 
funds ~ a surface treatment method of a group. 

[Claim 4] a living body characterized by being immersed into a solution of phosphoric-acid ion and calcium ion which contains 
either at least, and forming a surface treatment layer with a thickness of 1 micron or less in the surface of a metal by which 
surface treatment was carried out by both metal base, or said both [ either or ] 2-3 ~ public funds ~ a surface treatment method 
of a group. 

[Claim 5] a living body characterized by using a titaniiun alloy which added 0.005 to 6.0 atom % for Lynn below 10 atom %, 
and added [ calciiun ] below 24 atom % for oxygen to titanium as a metal base in said claim 2 thru/or either of 4 — public funds 
— a surface treatment method of a group. 
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TECHNICAL FIELD 



[Industrial Application] the living body for inplant by which this invention is embedded m the living body, such as a dental 
implant and an artificial bone, - public funds — manufacture is made easy while improving biocompatibility, osteogenesis 
ability, cell inductivity, etc. about a group and its surface treatment method. 
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PRIOR ART 



[Description of the Prior Art] Since need is increasing like a muscle and a skeletal system as the biomaterial for orthopedic 
surgery and the prosthetic dentistry material for dentistries which receive a dynamic load and the metal as a living body 
functional material has the outstanding corrosion resistance besides being stainless steel, a cobalt-chromium alloy, etc. recently, 
titanium and a titanium alloy are used increasingly. 

[0003] There are problems, such as con^atibility with the osteocyte in the case of using these materials for one of the properties 
required of the metallic material as these living body functional material as an alternate material of a bone or the root of tooth. 
[0004] Then, in order to improve compatibility with the osteocyte of metallic biomaterials etc. from the former, coating with a 
spraying process etc. the hydroxyapatite which is a bony principal component is performed. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] it explained concretely with the example above — as — the living body of this invention ~ public funds 
~ according to the group, of the calciimi which is one of the bony principal components, Lynn, or the con^onent which added 
oxygen to these further, since it was made to prepare on the surface of a metal base as a surface treatment layer with a thickness 
with a metal base atom ] of 1 micron or less, both can be use as an affinitive material with the outstanding osteocyte which is not 
in a conventional in:q)lant material or a conventional titanium alloy. And formation of a siuface treatment layer with a thickness 
this ] of 1 micron or less can be obtained by the various surface treatment methods of this invention. 

[0063] Energization moreover, the living body of this invention ~ public funds -- the inside of the solution which contains (a) 
phosphoric-acid ion according to the surface treatment method of a group -- (b) Surface treatment by calcium, either of Lynn or 
both, the ion-implantation that added oxygen to these further, (c) ~ since the immersion to phosphoric-acid ion and a calcium ion 
content solution is combined to a metal base, the titanium alloy itself, or the material that performed any one for the surface 
treatment of these (a) - (c) at least and it was made to perform it The surface treatment layer which was excellent in compatibility 
with osteocyte with a total of 14 kinds of coating methods can be made effectively, 

[0064] According to such metallic biomaterials, between osteocyte and a metal implant material, chemical association which 
hardly existed is expected conventionally. Moreover, even when chemical association does not take place, the more excellent 
adhesive property is expected. 



[Translation done.] 



1 of 1 



12/29/03 9:04 AM 



http://w\ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejije 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when coating metallic biomaterials with hydroxyapatite by a spraying 
process etc., disassembly of hydroxyapatite arises or there is a problem of harmful matter being generated by the interface of 
hydroxyapatite and a metallic material depending on the class of metallic biomaterials. 

[0006] Moreover, when laying-under-the-ground use is carried out in the living body, there is a problem that the phenomenon of 
the reinforcement of the thermal-spraying interface of a metallic material and hydroxyapatite being weak, and exfoliating from 
this portion happens. 

[0007] the living body which this invention solves the defect in said Prior art, does not have a problem on reinforcement, such as 
generation of harmful matter, and exfoliation, and can in^rove compatibility with osteocyte - public funds ~ it is going to offer 
a group and its surface treatment method. 
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MEANS 



[Means for Solving the Problem] A metal for living bodies of this invention is characterized by preparing a surface treatment 
layer with a calcium and a thickness [ of Lynn ] of 1 micron or less it is thin at least with either and an atom of a metal base, or a 
surface treatment layer with a calciiun and a thickness [ of Lynn ] of 1 micron or less it is thin at least with an atom of either, 
oxygen, and a metal base in the metal base surface. 

[0009] moreover, a living body of this invention - public funds ~ after a surface treatment method of a group grinds the surface 
of a metal base, it makes this metal base an anode plate, and is characterized by forming a surface treatment layer with a 
thickness of 1 micron or less which energizes in a solution containing phosphoric-acid ion, and becomes the metal base surface 
by Lynn and metal base atom. 

[0010] furthermore, a living body of this invention ~ public funds -- a surface treatment method of a group is characterized by 
calcium and thing of Lynn for which either, or these and oxygen are confounded at least, and a surface treatment layer with a 
thickness of 1 micron or less was formed by methods, such as ion-in^ lantation and the sputtering method, on the metaled surface 
in which a surface treatment layer was formed by metal base or said claim 2. 

[00 11] moreover, a living body of this invention - public funds ~ a surface treatment method of a group is characterized by 
being immersed into a solution of phosphoric-acid ion and calcium ion which contains either at least, and forming a surface 
treatment layer with a thickness of 1 micron or less in the surface of a metal with which each metal base or above-mentioned 
surface treatment was made. 

[0012] furthermore, a living body of this invention - public funds ~ a surface treatment method of a group is characterized by 
using a titanium alloy which added 0.005 to 6.0 atom % for Lynn below 10 atom %, and added [ calciimi ] below 24 atom % for 
oxygen to titaniimi as each above-mentioned metal base. 
[0013] 
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OPERATION 



[Function] Both the calcium which is a bony principal component according to the metal for living bodies of this invention, Lynn 
or calcium and Lyim, and the component and oxygen that are these three kinds further He is trying to prepare a surface treatment 
layer with a thickness of 1 micron or less it is thin with six combined kinds of different components, and the atom of a metal base 
on the surface of a metal base, and is trying to raise conpatibility with osteocyte for the surface of a metal base of other 
components as a surface treatment layer in the condition that there is nothing and the atom of a metal base and a bony principal 
component exist, alias a wrap. In addition, as a metal base, the newly proposed titanium alloy can be used here [ the metal 
implant material or here ] where it is used from the former. And formation of this coating layer can be made by the various 
surface treatment methods of this invention. 

[0014] Energization in the solution which contains (a) phosphoric-acid ion by the metal finishing method for living bodies of this 
invention, (b) Surface treatment by calcium, Lynn or both, the ion-implantation that combined these and oxygen further, (c) The 
immersion to the content solution of phosphoric-acid ion, calciimi ion, or both ion A metal base and the titanium alloy itself Or 
as it carried out by having combined the surface treatment of these (a) - (c) to the material which performed any one at least, a 
total of 14 kinds of surface treatment methods are proposed, and they are these. It enables it to make effectively the material 
which formed the surface treatment layer with a thickness [ in the condition, alias a wrap, and that there is nothing and the atom 
of a metal base and a bony principal component exist ] of 1 micron or less of other corqDonents, and was excellent in 
compatibility with osteocyte in the surface of a metal base. 
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EXAMPLE 



[Example] the living body of the following and this invention — public funds ~ a group and its surface treatment method are 
explained concretely. The metal base 2 1 which turns into a base material as this metal for living bodies shows that surface 
structure to drawing 6 , (Calcium calcium) Lynn (P) formed in the surface of this metal base 21, any one **, or both, Or it 
consists of surface treatment layers 22 in which a total of six kinds of components which added oxygen to these three kinds 
((calcium), (P), (calcium+P)) of components exist with the metallic element (M) of a metal base 21. The surface treatment layer 
22 may be in the condition that it is not necessary to exist a metal base 2 1 in the state of a wrap con^letely from calcium etc., 
and one atom of calcium exists in the maximum surface. 

[0016] As a metal base 21, shape memory alloys (titanium-nickel etc.) besides the pure titanium currently used as a metal for 
living bodies from the former, a titanium alloy, stainless steel, and a cobalt-chromium alloy etc. can be used. 
[0017] The maximum surface layer of a metal base 21 will be formed in the calcium which is a bony principal component, and 
the form of Lynn ** where oxygen was added to any one or these at least, and the surface treatment layer 22 formed of the 
component which changes in six kinds of combination, such as calcium formed in the surface of these metal bases 2 1 , and the 
component of a metal base 21 raises compatibility with a living body by this, for example, the thing for which it arranges the 
same calciimi as a bony principal component on the surface with titanium and oxygen by this surface treatment layer 22 in 
forming the surface treatment layer 22 of calcium in the pure titanium as a metal base 2 1 , as shown in drawing 7 ~ the organic 
substance and P04- etc. - it can be made to guide more smoothly and compatibility improves. The surface treatment layer 22 
which consists of the titanium, calcium, and oxygen in this case is formed in a portion 5 00 A or less from the surface, change of 
the thickness of a metal base 21 itself does not have it, and unlike the so-called usual coating layer, it is another and differs the 
metal base 21 top from the wrap case greatly completely. 

[0018] If it is 500-lOOOA or less that to consider as the condition that the effect of the field of the electron of a metal base 21 
reaches the surface even if this surface treatment layer 22 is formed, although the thickness which should form a such surface 
treatment layer 22 changes with metal bases 21, and what is necessary is just usually the range of the surface to 1 micron or less 
in the case of the above-mentioned titanium, calcium, and oxygen and becomes thick to 1 microns or more, the effect of 
electronic will stop reaching. 

[0019] With this metal for living bodies, since adhesion, reinforcement, etc. of a metal base 21 and the surface treatment layers 
22, such as calcium, influence that property greatly, that siu*face treatment method becomes iirportant. That is, what has the high 
temperature conditions in the case of coating, such as a spraying process used when conventional hydroxyapatite was coated, 
cannot be used from causing problems, such as elution of the injurious ingredient from a metal base. 

[0020] Then, drawing 1 - drawing 5 explain concretely the surface treatment method of this invention suitable for formation of 
the metal finishing layer 22 for living bodies. Since the already explained usual implant material 21, for example, pure titanium 
and a titanium alloy, stainless steel, a cobalt-chromium alloy, shape memory alloys (titanium-nickel etc.), etc. are used as a metal 
base to which this surface treatment method is performed and also the titaniimi alloy 23 excellent in con^atibility with the new 
osteocyte shown in drawing 5 for implant can use, this titanium alloy 23 is explained first. To titanium, this titanium alloy 23 for 
living bodies adds 0.005 to 6.0 atom % for Lynn below 10 atom %, and comes to add oxygen below 24 atom % for calciunx 
[0021] The addition of each element added since such a titanium alloy 23 for living bodies is constituted is defined as follows. 
** Lynn :P Lynn is an element with which it is expected that independent addition will also raise the biocompatibility of 
titanium, and when adding Lynn to titanium, most dissolving atomic %s are 0% in the temperature not more than about 0.2% and 
it at an elevated temperature (about 1200 degrees C or more). When titanium is made to add Lynn beyond this, a titanium alloy 
will be made weak if a phase called TiP appears, and it exists so much, although it is effective in raising the degree of hardness 
of a titanium alloy if this TlP is little. Then, the peak of Lynn which can be added to the degree which does not spoil the 
mechanical property which should be expected as a titanium alloy is 6.0 atom %. 

[0022] On the other hand, the minimum amount as which the effect of improvement in biocompatibility is regarded by addition 
of Lynn is 0.005 atom %. Therefore, Lynn: The addition of P serves as the range of 0.005 - 6.0 atom %. 
[0023] ** calcium: ~ the element in which calcium calcium has ahnost no solubility to titanium - it is - an element ~ the 
addition as independent is seldom expectable. Moreover, although it is expectable to improve the biocompatibility of a titanium 
alloy by addition of Lynn which added this calcium and aheady said that there is nothing, calcium is indispensable as a bony 
principal component, and adding is desirable for much more improvement in compatibility. 

[0024] Then, the addition to titanium is not element independent, it is possible by carrying out as a form of the corr^)ound of 
calcium, and a mechanical strength and a thing desirable in metallography are addition in the form of calciiun phosphate. 
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[0025] Although bioconq)atibility improves even if it adds in the formof what kind of calcium phosphate, apeak is 1.67 times, 
i.e., ten atom [ of calciumrcalcium at the time of adding calcium phosphate (calciumlO (P04) 6) ] %. 

[0026] ** Oxygen : although it is required in case it adds to titanium by using Lynn or calcium as a compound, it is not necessary 
to necessarily add O oxygen intentionally. Therefore, the maximum addition is 24 atom [ at the time of adding calcium phosphate 
(calciumlO (P04) 6)]%. 

[0027] ** aluminum: - aluminum aluminum — addition of Lyrm -- A1P04 ****** -- it is the element added when carrying out. 
Therefore, the minimum amount of the addition of alimiinum is zero atom %, and a peak is six atom %. 

[0028] The concrete manufacture method of the titanium alloy for living bodies which added the element which constitutes such 
osteocyte can be made with powder-metallurgy processing. 

[0029] Since Lynn which is a bony principal component as a component of the titanium alloy for living bodies, calcium, oxygen, 
etc. are added according to such a titanium alloy 23 for living bodies, conventionally, between osteocyte and a titanium-alloy 
implant material, chemical association which hardly existed is expected, and even when chemical association does not arise, the 
more excellent adhesive property is expected. 

[0030] next, the inq^lant material 21 of general these or up Norio - the body and its function ~ as shown in drawing 1 , as for the 
surface treatment method performed considering a titanium alloy 23 as a metal base, every different seven a total of 14 kinds 
(1-14) of processings are performed about each metal bases 21 and 23 by one thru/or combining three in three processes a, b, and 
c. First, each process a, b, and c is explained. 

[0031] Process a (energization in the solution containing phosphoric-acid ion) 

As shown in drawing 2 , after this process a grinds the surface of metal bases 21 and 23, it makes metal bases 21 and 23 an anode 
plate (+) in the solution containing phosphoric-acid ion, applies voltage between cathode (-), and forms the surface treatment 
layer 22 in which Lynn and the atom of metal bases 21 and 23 exist by passing current. 

[0032] It energized by having specifically set current to 1 A into the phosphoric-acid solution by making pure titanium into a 
metal base 21, having set voltage as 6V, and the surface treatment layer 22 was formed, and the living body which formed the 
surface treatment layer 22 in order to confirm the compatibility of a living body's — public funds ~ the board of a group and pure 
titanium was immersed in artificial body fluid (Hanks' solution which does not contain the organic substance) for 30 days, and 
the product of the surface was analyzed. 

[0033] the living body which formed the surface treatment layer 22 in titanium as a result of this analysis - public funds ~ in the 
group, it was checked on the surface that the hydroxyapatite which is a bony principal component is carrying out amount 
generation of the board of pure titanium several times, therefore, in the living body - this living body ~ public funds - it was 
expected that the osteogenesis ability at the time of embedding a group would be boiled markedly, and would in^rove from the 
implant material of conventional pure titanium etc., and effectiveness was checked, 
[0034] Process b s (ion implantation of calcium and P etc.) 

As this process b is shown in drawing 3 , calcixmi and P are independent or the surface treatment method included also when 
confound, making it pour into the metal base surface and pouring oxygen (O) into coincidence at this time using surface 
treatment methods, such as ion-implantation and the sputtering mefliod. That is, in addition to calciimi, Lyim, calciiun, and three 
kinds of combination of Lytm, the component used in this case becomes a total of six kinds which combined oxygen with these. 
[0035] for exan^le, the condition that calcium ion or P ion was boiled and driven into the metal base surface according to 
ion-implantation ~ becoming - the atom of a metal base - joining together ~ the conventional spraying process with high 
adhesion ~ the coat of a melting material - the base material surface -- a wrap - from the case where it forms like, while being 
able to obtain the strong surface treatment layer 22, the temperature of the surface of metal bases 21 and 23 is also low con^ared 
vdth a spraying process, and the elution of the alloy content of a metal base 23 can Moreover, when making metal bases 21 and 
23 drive in and solidify calcium or P which dispersed from the target formed by calcium or P by the sputtering method, similarly, 
adhesion v^dth the conqjonent of a metal base is high, and the surface treatment layers 22, such as calcium, P, etc. which do not 
cause the elution of the component of a metal base by the elevated temperature, can be formed, 

[0036] In addition, as not only the sputtering method but these ion-inq)lantation, other physical vapor deposition, etc, are used as 
surface treatment methods, such as calcium, you may make it devote yourself to the metal base siurface. Pure titanium and 
Ti-AlP04 (5wt%) were made into the metal base 2 1 , and, specifically, calcium ion by ion-implantation was poured in. this 
ion-inplantation condition ~ lOkV and 50microA/cm2 it is ~ an injection rate -1015-18 piece/cm2 it is . 
[0037] in this way, the living body which did the ion implantation of the calcium to pure titanium or Ti-AlP04 (5wt%) ~ public 
funds ~ a group Equivalent to a group the living body which showed already explained drawing 7 - public funds - in 1 0- 1 OOA 
from the maximum surface of metal bases 21 and 23 The oxygen and calcium which are poured in in connection with an ion 
implantation exist in titanium, it will be in the condition that predetermined number impregnation of the calcium was carried out 
in 50-500A from the surface, and the surface treatment layer 22 will be formed with titaniimi and oxygen. Furthermore, the 
portion lOOOA or more serves as only pure titanium as metal bases 21 and 23. 

[0038] the living body which used as base materials 21 and 23 the titanium and the titanium alloy with which the surface 
treatment layer 22 of such calciiun was formed — public funds — in order to confirm the biocompatibility of a group, the same 
experiment as the above was conducted. After ****(ing) the board of the obtained metal for living bodies, and the pure titanium 
marketed for 30 days in artificial body fluid (Hanks' solution which does not contain the organic substance), the product of these 
surfaces was analyzed, which living body which drove in and did surface treatment of the calcium as a result of tiiis analysis - 
public funds - it was checked that the hydroxyapatite whose group is also a bony principal component on the surface is carrying 
out amount generation of the pure titanium several times, therefore, it was expected that the osteogenesis ability at the time of 
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embedding the metallic biomaterials of this invention in the living body would be boiled markedly, and would in^rove from the 
conventional pure titanium material etc., and effectiveness was checked. 

[0039] Moreover, although ion-in^lantation conditions were changed, the san^le to which the thickness of a surface treatment 
layer was variously changed to 3-5000A was manufactured and the immersion test was performed similarly, by the sanqjle of a 
surface treatment layer with a thickness of 2000A or more, generation of the hydroxyapatite more than pure titanium was not 
able to be checked. 

[0040] in this way, the thing for which the surface treatment layers 22, such as calcium, are formed in the surface of metal bases 
21 and 23 -- metal bases 21 and 23 — the atom of a metal base 21 ~ joining together ~ ** — it will be in the condition of having 
been covered of calcium, a metal base component, etc. which were stuck, and since the surface treatment layer 22 is a bony 
principal con^onent, compatibility with a bone etc. improves in in the living body. 

[0041] Moreover, it becomes the metallic biomaterials which were excellent in reinforcement, without exfohation of the surface 
treatment layer 22 arising, since it is in the condition of there being no interface between metal bases 21 and 23 and the surface 
treatment layers 22, such as calcium, and having followed it. 

[0042] Process c (immersion to phosphoric-acid ion and a calcium ion content solution) 

This process c forms the surface treatment layer 22 by immersing metal bases 21 and 23 into the solution containing 
phosphoric-acid ion, calcium ion, or those both, as shown in drawing 4 . 

[0043] Pure titanium and Ti-AlP04 (5wt%) were made into the metal base, and, specifically, immersion with the Hanks' solution 
which does not contain the organic ion used for the experiment of biocon^atibility in the above-mentioned processes a and b 
was performed. Also in this case, it was checked that tiie surface treatment layer 22 is formed in the surface of metal bases 21 
and 23. And when immersed like the case of the above-mentioned experiment for a long period of time, the thing of the board of 
pure titanium which the hydroxyapatite which is a bony principal conqjonent does for amount generation several times was 
checked on the upper surface of the surface treatment layer 22. therefore, in the living body ~ this living body - public funds - it 
was expected that the osteogenesis ability at the time of embedding a group would be boiled markedly, and would improve from 
the iir5)lant material of conventional pure titanium etc., and effectiveness was checked. 

[0044] surface treatment as combined the above processes a, b, and c and shown in drawing 1 to two materials 2 1 and 23 ~ 
carrying out — a living body - public funds — groups 1-14 are obtained. 

Metal for living bodies What performed surface treatment of Process a by making the metal 21 for living bodies of 1 former into 
a metal base. 

[0045] Metal for living bodies What performed two surface treatment. Process a and Process b, by making the metal 21 for 
living bodies of 2 former into a metal base. 

[0046] Metal for living bodies What performed surface treatment of Process b by making the metal 21 for living bodies of 3 
former into a metal base. 

[0047] Metal for living bodies What performed two surface treatment, Process a and Process c, by making the metal 21 for living 
bodies of 4 former into a metal base. 

[0048] Metal for living bodies What performed surface treatment of Process c by making the metal 21 for living bodies of 5 
former into a metal base. 

[0049] Metal for living bodies What performed two surface treatment. Process b and Process c, by making the metal 21 for 
living bodies of 6 former into a metal base. 

[0050] Metal for living bodies What performed three surface treatment, Process a, Process b, and Process cc, by making the 
metal 21 for living bodies of 7 former into a metal base. 

[005 1] a living body ~ public funds - group 8 -- a new living body - public funds -- what performed three surface treatment. 
Process a, Process b, and Process cc, by making a group 23 into a metal base. 

[0052] a living body - pubHc funds — group 9 ~ a new living body — public funds - what performed two surface treatment, 
Process b and Process c, by making a group 23 into a metal base. 

[0053] a living body ~ public funds - group 10 ~ a new living body -- public funds — what performed surface treatment of 
Process c by making a group 23 into a metal base. 

[0054] a living body - public funds - group 1 1 ~ a new living body -- public funds what performed two surface treatment, 
Process a and Process c, by making a group 23 into a metal base. 

[0055] a living body - public funds ~ group 12 - a new living body - public funds ~ what performed surface treatment of 
Process b by making a group 23 into a metal base. 

[0056] a living body - public funds - group 13 ~ a new living body - public funds - what performed two surface treatment, 
Process a and Process b, by making a group 23 into a metal base. 

[0057] a living body - public funds - group 14 a new living body ~ public funds - what performed surface treatment of 
Process a by making a group 23 into a metal base. 

[0058] these living bodies ~ public funds ~ the living body of the former among groups 1-14 ~ public funds - the living body 
using a group 21 ~ public funds ~ about groups 1-7, such surface treatment was performed according to the example explained 
in the above-mentioned processes a, b, and c. and the obtained living body - public funds ~ about groups 1-7, after ****(ing) for 
30 days with the board of the pure titanium for a comparison in artificial body fluid (Hanks' solution which does not contain the 
organic substance), the product of these surfaces was analyzed. 

[0059] the result of this analysis ~ which living body ~ public funds - also in groups 1-7, it was checked on the surface that the 
hydroxyapatite which is a bony principal component is carrying out amount generation of the pure titanium several times. 



3of4 



12/29/03 9:06 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



thereby — in the living body ~ these living bodies ~ public funds ~ from the conventional material, inq)roving in each stage 
comes out and the osteogenesis ability at the time of embedding groups 1-7 is expectable, 

[0060] moreover, these living bodies ~ public funds - the inside of groups 1-14 - a new living body - public fiinds - the living 
body using a group 23 ~ public funds - about groups 9, 10, and 12, such surface treatment was performed according to the 
example explained in the above-mentioned processes a, b, and c. and the obtained living body ~ public funds ~ about groups 9, 
10, and 12, after ****(ing) for 30 days with the board of the pure titaniimi for a comparison in artificial body fluid (Hanks* 
solution which does not contain the organic substance), the product of these surfaces was analyzed. 
[0061] the result of this analysis ~ which living body - pubhc funds - also in groups 9, 10, and 12, it was checked on the 
surface that the hydroxyapatite which is a bony principal component is carrying out amount generation of the pure titanium 
several times, thereby -- in the living body - these living bodies - public funds -- from the conventional material, improving in 
each stage comes out and the osteogenesis ability at the time of embedding groups 9, 10, and 12 is expectable, thus, the living 
body to whom surface treatment was performed - public funds - in a group, the outstanding bioconq)atibility which is not in a 
conventional inqjlant metal or a conventional titanium alloy is given. That is, since calciimi, either of Lynn or both, a total of six 
kinds of components that combined oxygen with these further, and the surface treatment layer containing the atom of a metal 
base are formed in the maximum surface of a metal base, even if chemical association with osteocyte does not arise or it does not 
result even in chemical association, an adhesive property improves, and biocompatibility improves. 
[0062] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is a flow chart concerning one exanq)le of the metal finishing method for living bodies of this invention. 
[Drawing 21 It is explanatory drawing of the process a concerning one exan^le of the metal finishing method for living bodies of 
this invention. 

[Drawing 31 It is explanatory drawing of the process b concerning one example of the metal finishing method for living bodies of 
this invention. 

[Drawing 41 It is explanatory drawing of the process c concerning one exaTiq)le of the metal finishing method for living bodies of 
this invention. 

[Drawing 51 It is explanatory drawing concerning one example of the metal for living bodies of this invention. 
[Drawing 61 It is explanatory drawing concerning one example of the metal for living bodies of this invention. 
[Drawing 71 It is cross-section explanatory drawing concerning one example of the metal for living bodies of this invention. 
[Description of Notations] 
1-14 Metal for living bodies 

21 Metal Base (the Conventional Implant Material) 

22 Coating Layer 

23 Metal Base (New Titanium-Alloy In:q)lant Material) 
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[if *JB 1 ] ^mmtmmiz:f};],iy^Ab o 

^^ym^m^mmmnm^-tixo^zuzz 
b mmb-ti^m^m<^mm>mii&. 

■rh-/)^hi^^im:f}X'mm^m^tvtz^mcrmmi>z v y 

:^ybi;>\^'>^J>.-! :^ycD'J'-^< bh^^-^'fiiti^-'lj 

iistsmm'¥^zi%mLx i s ^uyjiiT<?)jf ^o^anjia 
sii$rje«t-i. .J: 0 ^ztfzz b ^mbti^m^m 

[ii*«5] m§m^m^j:^^t4cr)\,^ti^Mzm 

T. Uy^O. 005-6. 011^%, KS^24E^ 

[^BBOpiffl=5rijiHj] 
[000 1] 

<r>±i^mzmx^iii^ yryy\-m±m±mm 
^(Timnmijmizmi. ±mmit. ^m&m. mm 

X'hl. 
[0002] 

[ts*(0K«] tmmmnb Lxco^ma. m ■ #fi 

m^a/<,)V V-^ aM,-^^^j:b'com\ Sii/cMlttt^ 
[0003] ^aA>4#«fgtt?4fc L-Cc^^]Rfff4tcg 
I., 

[ 0 0 0 4 ] -e^-c. vmi'i^±wmmfA<D-^mm 
b(ommmb't:[^±-tirzi^. ■W(D±^j^x'hiy^^ 
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[000 5] 

imtim^L^o b-rmm] b^btK ±wm^m 
fz'o. ±ii^m^mn<oimi,zi:^xiiJ^^ Hn^i^r 

[ 0 0 0 6 ] ^« 

10 mnb^^^ Hn^^TA-^'^f hi:i7)Mt-5?-ffico^S*^H 

[0007] ^cO^BflJi. B>iiBS!5l5<7)gffitt3(tS^ 

s-j»i^tT. ^m<^^^'^mm^j:b'm^±mm 
m<. •wmmbcr>mm^i\^±tizbf}<x'^h^i^ 

X'hh. 

[0008] 

^ffiMaa. $>^^-^ii^)ii^^J>.bUycr>'j^-^<bi:j\-^ 
■ftit^bmmniix/^mmtm'f-bx'^jh is.^ay 
irFm^<^mm^mm^mffzzb ^mibth to 

[0 0 0 9] tfz. K^mnco^m^mcommimij 
mi. ^mmicommmmuzm. zco^mmm 
mbL. 'J ym^ ^ yi:^tsmm'¥X'm.m tx^mm 
mdz vyb ^jsawn^ t t-^ s i s ^ n ^otcoj? 

30 SiD^ffijiliaSSJB^Lfci t ^!RpSffc-t.& t COT'S) 

I.. 

[ 0 0 1 0 ] § i^^z. z(r)m<Dmm^mmmm 
&^iifz±mcr>mmi,z-( :^ymxm. xj-^-yi^oyym 

^j:b'<^l7mi,zX yiOi!'-^< b tv^-fti 

*^^r, J)I.V^{i^^i^,i:iS«t^a^LTl $i?nv 

[ 0 0 1 1 ] zcomco^m^^comnmii 
mmzv ym^ ^ybtivi^'^i.^ :t>«o'>^< 1 1 
^commmmm^m^-th x^^z ttzz b ^mmb-ti 

fm. ±ni^±mmt^bix^i'yiztJUi<^M,^i 

OiK^%OT. 'JyS-0. 005-6. 0Ji^%. B?S 
$: 2 4JIi^%JaTS:»L7t^^ y-^^S-^V^I.^ t ^ 

mibt^{>cr)Xhh. 
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[0014] z<7)WMcr>±u:m^mcr>m>mi7mT 
{i, ( a ) ij ym^ :^yi%timmfpTcomm, ( b ) 

(c) V ym-^ :tytfdi:^fl'i^'^M,^ :ty. h^^M 

mi7(^-i^y(r>t^mwi^<^mmi:^mmt. ^f-^y-^ 

Z.ix(:, ( a ) - ( c ) ffi^Mfm^:'}'- 

Tff a J: 3 LT . -^tt 1 4 mi.'mmvmAmm t 

[00 15] 

a:^tov^T. ftft:W{;:i^HJt2.. 

«tt2 1 ^£7)^iaai^2 l«^ffi(Cje^$ixS;>>;l' 

(Ca) . 'jy (P) , <7)v^-rix*^io. ^/::{± 
M*, J>l.»,^{i. ^^lf>3Sa ( (Ca) . (P) , 
(Ca + P) ) iOj^^ti!^^JP;i7t-^lt6!S«OB!4* 

*^'^Jia« 2 1 (n^mim ( m > 1 1 1 tc^^i- 1. 
=&t'T-^Jis^2 1 ^^tsa^^c»t'#^tr■l)^^^s^i 

[0016] ifejsaff 2 1 1 Lxi±. ^m^i^±i^m^ 
Btixm^iix\'-^m^i^y-^i-^ y-^^. xry 

[0017] ;ix^>^JSa^J 2 1 o^ffitjgfig-ri.;^;!- 
i^^m<r>mmriWt--^h^x:^h^-9tb^mmn2 
10jS^i:-CJg^§ni.^ffl»iaS2 2{4, -tOifilt* 
X'hhi])Vi/-^2^. Vy. cr,'J'-^j:<th^^'fh.i}^l-:>. 

^i\<^t^tihi,zwimiiiairzmx'^mmt2 i(r>m 
mijm^^tiizk^z^j:*). ztuzx-ox^^tcom 
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Sltt^|6l±$-frl.t,iOT'S>-&» Aci:;t{fll7tc^1-J;d 

mmm 2 2 ^ j^bJc-t I. ^^i^fi , z commmmm 2 2 
io. ■n(o^-ii^tn-co;^)i'>"yM.ii-i'ymmm 
bbuzmmizmw:thzbx\ poi- m<7) 

±ti, zm-^coi-^y. Afi^i^^j^axx/mx-m 
^^h.^mmmmB2 2iimmi}-'i^5oo:^y^xha 
-j^aT(7)m^zm^^ixx^mmi2 1 cows g^co 

10 ^^m^<. ^^h>^i>MMcoa-T^y^'l§bm^j:*)± 
mm 2 1 JiSr^iJco i co-C^^tS a ^ i < 

[0018] zcoxi ^^mmnmm 2 2 ^#jf 
mmmn2nzX'>xm^j:h^K zcr)mmmm2 
2 tLX t ^mm 2 1 com^F^i^cDmrnM 

l,zR.ii;mbth^m'0 . as. ^ffi*>4>l 

iy^J^. mmc^^-^izlid 0 0-^1 000:^y:/xha 
-AOTT'J) 0 . 1 S ^x3yi;XHzm< ^-g. i: . mf-<^ 
20 ^i!*W^<=5ro-CL*a, 

[0019] ^<0±*ffl^JlT'{4. ^mmi2 1 
i^-^ A^i7)ftffl®aii 2 2 1 <7)m^it'^^m^j:b'mcr) 

mt^ziz^<Bm-t^zbi}^f,. ^cr)mm>iStmimtim 

-ftih-ib. Fndf>-T>'N'^'^h5: 

mm^j: b'(Dmmm <zbt-h mt^ z t i<x'^ ^ 
[ 0 0 2 0 ] ^i^a±m<r)mm9mm2 2<m 

h^^mbLx\i. mzW9^.■tz'&'^<n^yr'7yY 

mn\. fzbtmk'i-^y'^'i-^y'k-k. Xi-yvx 

-virjvttb) mmm^tiuii)\ ms^z^stmwj: 
^mm b <r>mimzm.ixtz ^yryyvm<r>^'^ y^^ 
23i)m\^tzbti^X'^^(r)X\ t-r. Z^^S'y^ 

23{z-)\^xmmLxh<. zcr)±wm^-^y^^2 3 
\i. ^9y\,zij)V>'^j^^iom'f-%}fk'f. yySro. 

40 0 0 5~6. 0Si^%. i?^&2 4JSi^%OT$-»t 

xtchhcox'hh. 

[002 1 ] Z!r)lr>-^j:^m^^y'^^2 3mm- 
hfzib\,zmXi^fi^^im(r>WMW,i. <X<OJ:oKL-C 

(T 1; y : P 

iK§-ri.SiF%J±, «?S ( 1 2 0 O'CSJStLh) T' 
*«J0. 2%, tfzWXfcnm.X'\t'>lbA.}£0%X'h 
50 I,, inJii±<0'jy^^^yttt$-^;t^-^t{4, T 
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[0022] -15. U ycr>WM{zX-oXMm^l&cr)\^ 

±.mmi^?)-t3tihmMt 0.00 5m=?-%x'hh, 

Itztf^-iX. yy:PO»*i. 0. 0 0 5~6. 0 

[0023]© : C a 

i]}V>''^Ui^9y\zn\^X\ihL)i\mm:W^-^£\-^ 

hZhifimX't^ifi. ^)Vi^^Mt^<ni.mt LX 
^<^Xti:h<r>X'h'0 . mi'&(r>-m(r>^±.<^fz^^z\,m 

[ 0 0 2 4 ] ^■s^y'\(^mmi. jmrnx't^: 
<. ^)i'>'^j^<^it^(^^tLx'noiitx'^mx'h 

:^/i^>'^M.comx'comvrch t . 

xt^i^mwi\^±^ti^t<. m:M.ii^jym^f\^i^ 

■^jU (Caio( P04 ) 6 ) $'»L./:::^c7);^;wi^T> 
A:CaC01. 6 7fg, t=5r*>*>l 0JK^%T'SiS. 
[0026]® it* : O 

mat h m\.Z'mx'h h .-s^-fLh wmmMt h 

it^«i^v^. LTt^^oT, %i^miMt'')yW]iVl^'0 
A (Caio( P04 ) 6 ) S-SsjDUc:i^c^24]lg^% 

X'hh. 

[00 2 7]® T;l/S-'>A:A1 
T/US-T^AJi, 'jyOgSjD$:A 1 P04 fcLTffd^ 

co^Mcofiffiifi 0 m.=f-%X'h D . 6 JI^ % 

[0 0 2 8] icOj;3^r'tffl]ia^lf)S-ri.7cS&^jDt 

fz^iii^mi-^y^±mmt£mmm\i. mtif. © 

[0 0 2 9] C:c0cfc3^4#:ffl^^y-^ife2 3tJ:ti 

mM^M^m]\Lxhh<7)x\ m^. 
■wm&ti-^y-^^^yryyhmcrimzii^ \itA.}£ 

[0030] <xc, >in^>-«icr)^ ^7-7 y vmA 2 1 

Si^>:(i±ie^«!ffl^:J'y-^^2 3^^«««t LX'^h 

Xa, b, cS:loJl;£3offl;^i-&t)-ti-|.ii:t-#^il 
m2\. 23fcoV^-C7o^o-&|+14a« ( 1~1 
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4) (r>m^j:h^tii'^hfih, t-f. ^ix^'iicorn-t 
Xa, h. clZ-O^^XM^Mt^. 
[0 03 1 ]7°o-bX a ( i;yi!-f :ty5:-t-tJVt?S 

dtfOrn-feXaJi. I12ts^f-J;3(t; ^SS^J2 1 . 

2 3commmmu.:m, vym^^yitmm'^i^z 
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[0032] Ui-^ y^^mM2 1 1 u 

T 'J ?K4't3i3V^T , WESr 6 V, m^i 1 At L 
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uz±m±mbm^i?ymiAxm. (^imt:^ 

[0033] ico^tf coiss, f-^ yt^affi^aaa 2 2 

v^^c:t*>iif25tL;t« Ltzt^r>x. ^i^mzZ(r>^i^ 
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30 c<7)t#KS (o) immzT^x-th^-^ij^tsm 
mmu&x'hi. t^£h-h. z<n^i<zm\^im 
{i, fDvy^^K. yy, ;«;Wi^'>juat/fijyi03«a<^ 

[0 03 5] /ti:;t(f, ^:tyaA}£tJ;fUi\ Ca^ 
jj- yt.fz\t P ^ 3j-y^*^"^SSff^ffittfT*>ji^it;t 

m.<nmmizi.mwmmm^mmM.o x 
0 {zmm-h^ii >) , m.\^^mm.m2 2 i%i ; t 

40 S 1 1 1 tC, ^BMU 2 1.23 <7)afflc7)fflJ8 1 

?§l^aKik<T(K< . ^jiaff2 3«0^^^^J-cO?fai$r 
mitth z t i,X'^ tfz, ^ 'J y^atc J: 

')XCatfzl.iPmX'mfS.L-rz^-y-yhA^(:>mLLfz 
CatfziiP Sr^JlStt 2 1,23 ^C^T*>a=^T'«ll$ 

iti^izi,. mm^z^mmc^^^tiommttm 

v\ Ca, P^j:}z<r)mmM2 2im&-t^Zb^^X' 
[0036] 'Srfc, ;{r;U>->i.^0^ffiS!!!S>£i: LT 

50 li. zti(,-t:fymAm^x/i-/^^jyirmm(^-r. 
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Ti-Al P04 (5wt%) i^mW^2lbL. A 

>^X^mi. lOKV. 5 0/iA/cra2 X\ SEAMti 

[0037] Z.oLXnf^ytfd.m-A\ P04 
(5wt%) C;<7yl^i^'^AS:-<^yaAt;t4f*:ffl^iS 
{i, gl»JU^>:ll7{cS^U;^c:tf*cffl^El=ffiSt. :^ 
S»J2 1. 2 3c7)gaffi*^4l 0~1 OO^y^Xh 

5 0 0 :t y i^X h a-/.<7)|iHt'{±, ;^/l^S^'>A*iRffS 

^-j^i:j±<^mi. ±mmi2 1 , 2 s i txcT^m 
^y(r>?i-b-^j:'>x^^h, 

[ 0 0 3 8 ] ico J; -3 ^;^/l'i^'>A<;0^ffij!!lill 2 2 *i 

m^^ixtz^^ym^^y'^^^mi2 1 , 2 3 1 1 

yi^^y(r)mXl.Wm (WmftSr-^t^V^Hanks'jg 

x'mm!muz^^tii(7)±t^m^mx'h. «ffic#o± 
&-^x'hi^^A vo^'>Tf'ii^A htm^f-^ymi^M 

^^LX\^&:ib^m^^titz. Lfzti^-oX. 'k^mz 

"tttzmmm^i. mmi<zimmii'frr.t:ti^. 200 
o:t y^^x h D-AijLhcoff^cT^^ffljaaJii^iSipiT- 
[ 0 0 4 0 ] a tT^JaS«2 1 , 2 3<7)^ffit;<?;U 

i^'yj^mcDmmmmm2 2 imm-ri z bx\ ±mm 

21, 2 3li^^mt2l<Dm=Fm^LXt^mUz 
:^iP'y^M>m^mttm^£i:X'nhilfzm^b ^ 

'0 . mmamm 2 2 ti<^<Di.fS.^x'$) izb f}^(>^m 

10 0 4 1] tfz^±mmt2 1, 2 3fc;ir;Px'>A^ 

cnrnmnmm 22 b comizmwrnfj^^j: < m^uz^mb 
^■ox\,^^cox\ mm^mm2 2cr)mmti^^thzb t 
=5:< , m&mzmtitz±m±mmb ^ri. . 

[0042] c ( ij yK-< 

^ ^ y-^^}^}&^<Dim ) 

c:«7)7-p-bxcii, I14{c^-ri:3t:, ^JSa^t2l, 
2 3 $• 'J ym :^yhh\-^\i^)Vi^'^M.-i itytfz^i^ 
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^2 2^mm-hi><r>x'ht. 
[0043] s,^mz\i. y&U'T i - A 1 p o 

4 (5wt%) Sr^iSSWfcL. ±IBro-feXa, hX 

±i^mi&(mmzm\'^rz^A ^^^^srv^Hanks' 
mmx'(nimit5z^j:^fz, z(r>^{zi:>±mm2 
1,23 <Dmmi>zms>mm 2 2 m^^iii>z b m 
m^tifz, ^ix. ±iiMmm'^bnmi,zmmm 
ttLii. mm>mm2 2<D±mi<z^<r)i.fSL^x'hif\A 

biimi^^titi, uzii^-ox. ^m^zzcn^m^m 
^mxuzm^co'wm^mii. ^^<r>w}-^y<r>Ayr 
^y\-imi:nmmz\p\±.-^ixhzbimm^ti. * 
m.tm%wz, 

[0044] VXtCOru-tX a , b . c ^mi^-^i)^, 

2oi7)tj^2i, 2 3izntxmnz9!ktxd^j:mmm 
asrff V ^±m±m 1 ~ 1 4 # 1. , 
^frffl^a 1 

|s!*0^*ffl^JS2 1 i^m^^b LTro-feXa(7)S 
20 ffiMa^^f-^JttcO. 

[0045] ^ftffl^a 2 

fia504*l3^Ji2 1 Sr^SS^Ti: LXTa-tXabr 
D-feXbcO 2-:)C7)^ffiJ!MS:?T-5 7tt<0. 
[0046] 3 

m:(0±i^m^^2 1 Sr^E^ff i LTro-tXbcO^ 

[0047] ±wm^m 4 

ia!*0^^^^^jg2 1 ^^WMUbLXra-tXabT 
o-bXccO 2'3C7)^H3!raSrff-:>7ttiO. 
30 [ 0 0 4 8 ] 4#:ffl#JB 5 

mk<0±i^M^9,2 1 LTTo-bXccT)* 

[ 0 0 4 9 ] ^«:ffl^JS 6 

ts!*04f*ffl^S2 1 Sr^igSlthLTrD-feXbkT 
n-bx c c7) 2-:)«o^Bj{!H5-ff -5 t 
[0 0 50]^#:ffl^S 7 

tJ!*c7)±ftffl^iR2 1 ^^mm^b LTra-feXatT 
n-fe;?.bh7"o-trXc cc03-?soSffijn:aSrff-5;t:t 

40 [0051 ] 8 

mmco^m^m 2 3 t ixm^x abr 

a-^Xhbyn-tXc c(r)3'?(7)^m^M^'€r>fzh 
[00 52]4*ffl^jR 9 

«rffl<7)4ftffl^S2 3 Jr^JSaWk L-crn-fe;^b kr 
o-tXcC02^(0mS^t:ff':>fztCD, 
[ 0 0 5 3 ] ^#:ffl^iS 10 

mmcr>±i^m±^2 3 t:^mmib ixm^xccom 

50 [0054] ^ftffl^JS 1 1 
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frffi<^4*ffl^JS 2 3 $:^Ji*« t LT a 1 7- 

[0055] 4f!|:ffl^JS 1 2 
irSo4*ffl^Ja 2 3 Jr^EStti: Lt ro-fex b (0« 

[0056] :fefrffl^JB 1 3 
ira<7)4*ffl^iR 2 3 Sr^S^tti: LT Tn-fe;^ a t T 
o-fe;^ b<7)2ocr)^lS3!iia^^T-3 7t tco. 

[ 0 0 5 7 ] ^fefrffl^Jl 14 
frffi04*ffl^JS 2 3 Sr^JRMti: LT ro-kx a 

[00 58] in4>*frffl^JSl~14C0a'^ta!*O4 

frffl^jR2 1 ^m^^fz±m±mi~~7i>z'o\<^xii. ± 

[0059] z<7)m<nmM. v^-ftioiflsffi^a i ~ 

f^-^^ hifWi"^y(om.^m.^Lx\^hzbim%t^ 
iitz. iWiiOs mmzzixhMifm^m-i^ 

h^tmm^x'th. 

[0060] tfcs ^tif:>±wm-m,\'-\A(r)o%m 

«04*fl3^J12 3 $rfflV^/::^fefl!ffl^Ji 9 . 10, 12 
tcov^T«±, ±f57°n-b;;^a, b, cTiJHHL/cftfrM 

titzMfm±m9, 10, 1 2tol,^T, it*?fflc7)^^ 
m 4'(c3 0BSaffL7t<7)*>, .Iii^.cO^H<7)^Etl 

[006 1] riO^$f«0)gS. V^-m<7)ifljffl^]a9 , 
10,1 2{CfeV^Tt. ^fflt'i'<7)±^:}i-C'J>&A^ K 

u^i^Ti'^^^ vt^m-^ycr>Wi^M.±^Lx\^h^t 
mmiifz, ztii.zi,y). tw.nz^fit^m.m±m 

9, 10, \2^mXLfzm^<n^m^mimMi.'0 
\^^mz^±.^iih^}i-ffiX'mWX'th. :icr)i:o^zL 

xmm^mhm^fitz±v^m^mx'\±. t^^^ yry 
y v±m'^^9y^Mzt£\^mifztwmm&.m^^-^ 
tih. ■f^j:hh. ^mmi<r>mmmi,z:^)Vi^'^j^ttd,i 

^JycD^^-ftdjK hh\^\m-n. ^ i^i,z;itit^[zmMi: 

A.timmMtimmixi(7)x\ ^mmt<7)i\L^^t£ 

[0062] 



(6) !»gi¥5-2336 1 

1 0 

immm \:)±mm\b}Lh\.zM.m^zw&^Lfzi. 
o\,z. :i<r)WR<r)^wm^m^zjimi. -to^Bg^c;)- 
r>X'hh^>vi^'^i.ttzi.i^)yhh\<^\mi:. ^^i,zz 
i}.t^^zi^mirzmx'±mmmmz. ^^m 
is^ t <7) 1 5 ^ p yaT<Dm-^ cnmm^m t L-cistt 

i,Ji:oliZl.fzcr>X\ ^^cn-^yrvyYM'^^^y-k^ 

t-# . -e LT , CIO 1 S ^' a yUtTOWS cO^HMa 
ifiO^jSti c: c7)|&Bjoa^ o^HMS^ra t J: -:. Tffl. 
10 It^ifl^S. 

[ 0 0 6 3 ] is^c, ; <0i^HJc7)4f^sffi^Jloa®J!lS:^ 

a^c<^:^^^i^ (a) uym-^^y^-ttsmmf^x-com 

(b) ;^;l/>">A4^^(i!Jyot^-ffL*\ sfeSl^li 

mt. ^hi<zzti(>^zmmtrc^^ymxmtiz 
xmmmm. (c) yyi^'fjfy, :^)Uiy^M.^^y 

{i, ^ixf> ( a ) ~ ( c ) tfO^HS!!g^^-^< t t,i^-r 
lt:<DX\ -^ff- 1 4 a«cO rj-T- -f t J: o T#ffl 

20 mkcrmimzmttzmm!mm?:mm^zmzti]< 

X'%h. 

[ 0 0 6 4 ] ;c7)J: 3 ^r±*ffl^E*?1sitct . t** 

[HI] >lcO|&Bji<7)^ftffl^JRc7)^ffij!iS:^ai7)-»fi 
miZt^t^h yn-^^r~hX'hh. 
30 [ 0 2 ] i (^^0fl<7)4*ffl^JRcO^ffiJPi:^ffic7)-^Sfi 
miiZii^lPh ru-^X a i7)iiHBIlT'25l> , 

[13] z(mm(r>±wm-m<r)mmmjim<^-'mm 
ro-fe;^ b oiJiHflllt-j) h . 

[114] icO|gHJc7)4f*cffl^JS«0^ffij!!ia:^ffi<O-^SS 

[15] ::col&s3(7)4«jffl^iS£D-^]5lM{c*»*»i>i!iBfl 
mx'hh, 

40 [07] z<rmn(7)±wm±m(n-mmm\<zt,^t)-hmm 
mmx'hh. 

1-14 ±wm^w, 

2 1 ^JB»^ (i^^io^yr^yhff) 

2 2 a-r-fy^ii 

23 ±mm (m^j:i-9y^±^yr=yyvm 
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